FMRP belongs to a family of widely expressed proteins that contain RNA-binding domains. Although lack of human FMRP results in mental retardation, correlated with subtle synaptic changes, the precise role of FMRP remains elusive. The Drosophila genome contains a single gene homologous to the FXR family. We show that dFMR1 is subjected to transcriptional and posttranscriptional regulation during development and that it homomerizes, like its human counterpart. dFMR1 profile of expression recapitulates that of the human FXR protein family: it is highly enriched in muscles, in central nervous system and in gonads. In the larval brain, anti-dFMR1 also recognizes mushroom bodies, a centre that mediates learning and memory. These features make the fly an ideal system to analyse the role of the FXR family and to identify genes in the FMRP pathway. © 2002 Elsevier Science (USA)
INTRODUCTION
Despite extensive research in the last decade, the mechanisms by which the absence of the fragile X Mental Retardation Protein (FMRP) result in the human disorder Fragile X Syndrome are still elusive. Fragile X Syndrome affects 1 in 4000 males and 1 in 7000 females and is characterised by mental retardation, abnormal behavioural manifestations and enlarged testis (for review see (Bardoni et al., 2000) ). At the neuronal level, patients exhibit abnormal shape and number of dendritic spines (Irwin et al., 2000) , a feature also observed in the FMR1 knockout mouse model (Comery et al., 1997) , suggesting that abnormal maturation of neuronal connectivity may underlie the mental impairment. FMRP is an RNA-binding protein containing two KH-domains and a RGG box (Ashley et al., 1993; Siomi et al., 1993) , both typical RNA-binding motifs. Indeed, FMRP has been recently shown to bind a purine quartet motif in its own mRNA (Schaeffer et al., 2001 ) with high affinity. Although it is widely expressed, FMRP is particularly abundant in neurons in various regions of the brain, including hippocampus, whose importance in learning and memory is well known. Two FMRP related proteins, termed FXR1P and FXR2P, exist in humans (Siomi et al., 1996; Zhang et al., 1995) . These two proteins, which show high similarity with FMRP, are endowed with the same functional motifs and can interact with themselves or with FMRP to form homo-or heteromers. Currently, it is not yet clear whether the three proteins (FXR proteins) have distinct or overlapping functions. Evidence that FMRP can act as a translational regulator (Laggerbauer et al., 2001; Li et al., 2001; Brown et al., 2001; Darnell et al., 2001) notably at the level of neuronal synapses (Weiler et al., 1997; Greenough et al., 2001 ) is currently accumulating. However, downstream (mRNA) targets (Ashley et al., 1993; Sung et al., 2000; Schaeffer et al., 2001; Brown et al., 2001; Darnell et al., 2001) as well as candidates for proteins that may participate in an regulation of FMRP function
